Abstract. Fix an integer k ≥ 2 and a smooth genus q projective curve X. Here we prove the existence of a smooth curve C, a degree k morphism C → X and a low degree base point free linear system on C not coming from X.
We will follow the notations of [2] and [3] concerning ruled surfaces over a smooth projective curve X. If S := P(O X ⊕ R), R ∈ Pic(X), deg(R) ≤ 0, we will write X 0 (resp. X 1 ) for the unisecant divisor of the ruling S → X associated to the projection of O X ⊕ R onto the first (resp. second) factors. Thus X 2 0 = deg(R), X 2 1 = − deg(R) and X 0 ∩ X 1 = ∅. The case k = 2of the following lemma is just [1] , Lemma 2.2. Unless otherwise stated X is a smooth and connected projective curve of genus q and S := P(O C ⊕ R), R ∈ Pic(X), e := deg(R) ≤ 0. For any complete linear system |a| on X, let Bs(|a|) denote its base locus.
Here we follow the proofs of [1] and prove the following results. 
, and S := P(O C ⊕ R). Fix a general C ∈ |kX 0 + bf | and W be the the complete linear system on C associated to
, the linear system W has no base points and degree 
there exists a smooth and irreducible curve
Proof. Let C ∈ |kX 0 + b 1 f | be a general element. Let B be the set-theoretic base locus of the linear system |kX 0 +b 1 f |. Notice that kX 1 +b 2 f ∈ |kX 0 +b 1 f |.
is finite. By Bertini's theorem to check that C is smooth it is sufficient to show that C is smooth at each point of B.
. At each of these points C is smooth, because b 1 , b 2 are smooth. Now we check the irreducibility of C. Since C is irreducible, it is sufficient to show that C is connected. Since 
and C ∩ X 1 = bf ∩ X 1 . Since Bs(|a 2 |) ∩ Bs(|b + ka 2 − a 1 |) = ∅, and C is general, we get C ∩ X 0 ∪ a 2 f = ∅. Since Bs(|a 1 |) ∩ Bs(|b|) = ∅ and C is general, C ∩ X 1 ∩ a 1 f = ∅. Hence W has no base points.
Proof of Theorem 2. Apply Theorem 1 taking a 1 = a 2 = 0.
We work over an algebraically closed field K such that char(K) = 0.
